Sex-dimorphic effects of dehydroepiandrosterone in diabetic neuropathy.
Our recent observations have demonstrated that gonadectomy in female, but not in male diabetic animals, exert protection in the peripheral nervous system and that these effects were associated with an increase in the levels of dehydroepiandrosterone (DHEA) in the female sciatic nerve [Pesaresi M, Giatti S, Cavaletti G, Abbiati F, Calabrese D, Bianchi R, Caruso D, Garcia-Segura LM, Melcangi RC (2011) Exp Neurol 228:215-221]. That is interesting because the neuroprotective effects of this neuroactive steroid have so far only been analyzed in male diabetic animals. Using the experimental model of streptozotocin-induced diabetic neuropathy, we have here compared the effect of DHEA treatment in male and in female animals. Data obtained indicate that DHEA treatment is able to counteract the decrease in nerve conduction velocity (NCV) induced by diabetes in both sexes. However, it was only in females that this neuroactive steroid was able to reestablish NCV to control levels. In addition, it was only in females that DHEA exerted neuroprotective actions on functional (i.e., thermal sensitivity) or molecular parameters, such as gene expression of myelin proteins. Sex-depending neuroprotective effects of DHEA were also confirmed by the finding that it was only in females that this neuroactive steroid fully restored the intra-epidermal nerve fiber density, which was decreased by diabetes. Interestingly, the metabolic fate of DHEA is also different in males and females. Thus, analysis of the neuroactive steroid levels after the treatment with DHEA indicates that in the sciatic nerve of male diabetic animals 17α-estradiol levels decrease in association with an increase of its isomer 17β-estradiol and with a decrease in the levels of α-androstane-3α, 17β-diol. These changes were not observed in the sciatic nerve of females. Altogether, these results suggest that DHEA could be considered as a candidate for a sex-specific therapy based on neuroactive steroids.